Resting and recruitable endothelial function - Evidence of two distinct circadian patterns.
Evidence of a circadian rhythm in endothelium-dependent vasomotor function, with a nadir in Flow-Mediated Dilation (FMD) in the early morning hours, has been previously reported. These changes have been proposed to be one of the mechanisms explaining the circadian pattern in the incidence of cardiovascular events. We set out to investigate the circadian rhythm of FMD, low-flow mediated dilation (L-FMC) and sympathetic vascular tone. 10 young healthy male volunteers (mean age, 28.9±3.7 years) underwent measurements of radial artery endothelium-dependent FMD and L-FMC at 8AM, 2PM and 8PM on the same day. Sympathetic vascular tone was assessed with laser Doppler and Fourier transform analysis. Compared with 2PM and 8PM, FMD decreased markedly in the early morning (2.9±3.4%; 6.2±2.9%; 6.0±4.0%; P = 0.007). In contrast, L-FMC was maximal at 8AM, decreased significantly at 2PM, and returned to higher values at 8PM (-5.1±1.3%; -2.7±2.0%; -4.6±2.2%; P = 0.030), such that the composite endpoint of endothelial function (sum of FMD+L-FMC) was not significantly different among timepoints. Vascular sympathetic tone was maximal early in the morning and lowest in the evening (P = 0.014) without a correlation with the changes in FMD or L-FMC. Endothelial responsiveness (FMD) and basal tone (L-FMC) appear to follow different circadian rhythms, with an impaired responsiveness in the early morning and a nadir in baseline tone in the early afternoon.